Two field trials were conducted at El-Kasasen district, Ismailia Governorate during the successive winter seasons of 2009 / 2010 and 2010 / 2011, at the same farmer, in a sandy clay loam soil under sprinkler irrigation system in order to study the effect of the applications of rice straw compost at rates 5.0 and 7.5 ton fed.
INTRODUCTION
In many industrial and agricultural processes, some by-products are produced apart from the useful products. A few years ago, these by-products were considered as waste and were often disposed of, causing environmental problems. Recently, it was well recognized that by-products should be considered as useful material, and methods and technologies should be developed to reuse them. In many cases, agriculture can offer a potential solution to these problems by using these materials.
Vinasse is a by-product of the alcohol industry using molasses from the sugar cane and sugar beet industry. Vinasse disposal was a great problem threatening the company's economic viability. A suggested solution was to use vinasse in agriculture as a substitute for chemical fertilizers and for soil improvement of Egyptian soils.
Vinasse is a product of a great agricultural interest and can be a good organic fertilizer for agricultural crops such as forage crops and a factor for maintaining the balance of nutrients and organic matter level in the soil, because its high content of organic matter, macro-and micronutrients, (Madejon et al., 2001 and . However, the direct application of concentrated vinasse on agricultural lands may lead to economical and environmental problems due to its high salinity, (Murillo et al., 1993 and Madejon et al., 2001) .
Concerning the influence of vinasse applications on soil chemical and physical properties, several studies reported that the application of vinasse to the soil, especially at high doses, negatively affect soil physical properties (structure and available water) as well as nutrient uptake, and crop yield and quality (Tejada and Gonzalez, 2006) . , found that the application of vinasse had a detrimental impact on the soil's physical (structural stability, bulk density), chemical (exchangeable sodium percentage), and biological (microbial biomass, soil respiration, and enzymatic activities) properties and the wheat yield parameters, probably because that high quantities of monovalent cations, such as Na + and K + were introduced into the soil by the vinasse.
However, some authors have suggested that the problems associated with fresh residues (such as vinasse) may be overcome by cocomposting or/and mixing it with solid agricultural wastes to obtain an organic product suitable for use as fertilizer and easily handled with a higher P content and lower salinity (Madejon et al., 2001) .
Compost has a positive effect on soil fertility as well as the productivity of the field crops. Addition of significant quantities of agricultural residues as compost in sandy soils improves their physical, chemical and biological properties. Seddik and Laila (2004) found that addition of rice straw compost to the sandy soil decreased bulk density and hydraulic conductivity and increased total porosity, field capacity and available water. Moreover, the use of compost as an amendment improving the soil chemical and biological properties and /or provided plants with essential nutrients, (Awad, 1994) .
The objective of this study was to evaluate the effect of the application of rice straw compost, vinasse and their combinations at different application rates on some physical and some chemical soil properties as well as the yield and quality of Egyptian clover cultivated in sandy clay loam soil under sprinkler irrigation system.
MATERIALS AND METHODS
Two field trials were conducted at El-Kasasen district, Ismailia Governorate during the successive winter seasons of 2009 / 2010 and 2010 / 2011, at the same farmer, in a sandy clay loam soil under sprinkler irrigation systems in a order to study the effect of the application of vinasse (V), rice straw compost (C) and their combinations (C + V) on some soil physical properties (bulk density and soil total porosity) and some soil chemical properties (ECe, ESP, pH, OM, CEC and available contents of NPK) as well as the productivity of Egyptian clover.
Experimental Layout and Treatments
The experimental layout was a randomized complete block design with 9 treatments and 3 replicates per a treatment. The plot size was 5 X 4 m 2 . The treatments were as follows: 1-Control, 2-Compost, (C 1 ): 5.0 ton fed. , 5-Vinasse, (V 2 ): 7.5 ton / fed, 6-Compost 5.0 ton + Vinasse 5.0 ton fed.
-1 , (C 1 +V 1 ), 7-Compost 5.0 ton + Vinasse 7.5 ton fed.
-1 , (C 1 +V 2 ), 8-Compost 7.5 ton + Vinasse 5.0 ton fed.
-1 , (C 2 +V 1 ), 9-Compost 7.5 ton + Vinasse 7.5 ton fed.
-1 , (C 2 +V 2 ). Vinasse was added after diluted 10 times with water to facilitate its handling in field. All treatments were applied once time in each cultivation season to the experimental plots at 7 days before the sowing of Egyptian clover seeds.
Clover seeds (cv. Hellaly), 20 kg seed fed.
-1 were sown on 4 November 2009/ 2010 and 2010 / 2011. In each season, the plots received 10 kg N fed -1 as the stimulatory dose after10 days from the planting. In addition,15 kg P 2 O 5 and 24 kg K 2 O fed.
-1 were applied after each cut.
Sampling and soil analysis
Composite soil samples (0 -30 cm) were taken before applying the treatments. Some physical and chemical properties of the soil are shown in Table ( 1) . At the end of each cultivated season, composite soil samples (0 -30 cm) were taken from each plot to determine some soil physical and chemical properties. Physical and chemical properties of soil samples were determined according to the methods described by Page et al. (1982) .
Some chemical properties of the compost and vinasse used were analyzed after sulfuric acid and hydrogen peroxide digestion according to Cottenie et al. (1982) and listed in Table ( 2).
Clove yield parameters:
Three successive cuts were taken from the growing Egyptian Clover to determine the plant height (cm), Dry yield (ton fed.
-1 ) and total NPK content. The first cut was after 60 days from sowing, the second cut was 45 days after the first cut, while the third cut was after 45 from the second cut.
Total NPK Content:
Composite plant samples were taken from each cut, dried at 70 C o , ground and prepared for digestion using H 2 SO 4 and H 2 O 2 method for the determination of total content of N, P and K using the procedure described by Cottenie et al. (1982) .
Data were subjected to statistical analysis (Snedecor and Cocharn 1980) . Treatment means were compared using the least significant difference (L.S.D) at 0.05 % level. Table (1 
RESULTS AND DISCUSSION

Soil physical properties
Soil bulk density is considered as a good indicator for the improvement of the main physical properties. It is well known also that total soil porosity is related either directly or indirectly to soil bulk density.
Data presented in Table ( 3) show that, except vinasse treatments, the mean values of soil bulk density, significantly decreased with increasing the application rates of rice straw compost alone or / and in combination with vinasse compared with the control in both seasons. The applications of 7.5 ton fed.
-1 compost and 7.5 ton compost + 5 ton vinasse fed.
-1 reduced soil bulk density from 1.50 for the control to 1.29 and 1.31 g cm −3
, respectively. On the other hand, the soil total porosity increased from 43.72 % for the control to 51.32 and 50.76 % in the plots treated with 7.5 ton fed.
-1 compost and 7.5 ton compost + 5.0 ton vinasse fed -1 , respectively. These results are similar to those obtained by Puget et al. (2000) , who found that a good soil bulk density depended on the content and nature of the organic matter added, Table 2 shows the high content of organic matter in both compost and vinasse used. Increases soil organic matter lead to the dilution of the denser soil mineral fraction and soil aeration increases because of the increase in soil porosity. This increase was especially evident for the high rate of compost 7.5 ton fed.
-1 and its combination with 5.0 ton fed. -1 vinasse and was similar to the obtained results by (Tejada and Gonzalez, 2006) .
Concerning of vinasse treatments, (Table 3) the mean values of soil bulk density increased with increasing the application rate of vinasse, it was 1.74 g cm -3 for the plots treated with 7.5 ton fed.
-1 compared with the control (1.50 g cm -3
). While, the mean value of total porosity had decreased from 43.72 % for the control to 34.72 % for the vinasse at the rate of 7.5 ton fed -1 followed by the vinasse at rate 5.0 ton fed -1 (40.76%). The negative effect of vinasse on soil bulk density and total porosity could be due to the high concentration of Na + and its role on soil dispersion. These findings are in consistence with those obtained by (Tejada and Conzalez, 2006) . 
Soil chemical properties Soil ECe, pH, OM, CEC and ESP
The effect of compost (C), vinasse (V), and their combinations on the mean values of soil EC, pH, OM, CEC and ESP are shown in Table ( 4) .
Data indicate that, at both seasons, applied compost alone decrease the soil EC values by increasing the rate of application compared to other treatments and the control. In this respect, the lowest mean values (1.53 and 1.70 dSm -1 ) were obtained for the plots treated with the compost at rates 7.5 and 5.0 ton fed.
-1 , respectively and these values were even lower than control treatment. El-Etr et al.(2004) attributed the reduction of EC to the increase of salt leaching into the deepest layers of soil because of the formation of aggregates resulting from compost application.
However, the soil EC mean values were significantly increased with increasing the application rate of vinasse compared to the other treatments and control. Moreover, the highest mean value (3.17 dSm -1 ) was obtained for the plots treated with 7.5 ton fed.
-1 vinasse. This could be because of the high salt content of vinasse, (Table 2) . These results were in agreement with those obtained by Madejon et al., (2001) .
In general, it is observed that the EC values in all treatments were always lower than 4 dSm -1 , the traditional value above which soils consider as saline ones, (Richards, 1973) .
In regard to the soil pH, data in Table ( 4) indicate that, applying the compost alone or in combination with vinasse led to a slight decrease in the pH values by increasing the rate of application compared to the control in both seasons. Moreover, the lowest mean value of soil pH (7.36) was obtained for the plots treated with 7.5 ton compost + 7.5 ton vinasse fed -1 compared to other treatments and control. These results show that even the compost and vinasse contain relatively high contents of sodium ion but their acidic nature, pH values, as shown in Table ( 2), has a the positive impact on lowering pH values than the control and in all treatments. Abdelhamid et al. (2004) , reported that, the reduction of pH may be attributed to the production of organic acids resulted from the microbial activity. One of the clearest effects of compost and vinasse applications was the increase in the soil organic matter content. Data in Table (4) showed that the mean values of organic matter contents (OM %), of the two seasons, were significantly positive responded to the applications in all treatments and increased with increasing the application rates compared to the control. The highest mean value of soil OM (1.48 %) was obtained for the plots treated with 7.5 ton compost + vinasse 7.5 ton fed -1 . Therefore, the use of these wastes improves and maintains soil organic matter. Madejón et al. (2001) found that the application of vinasse and co-composted vinasse to the soil increased the organic matter content by 1.7 times greater than the mean value in the control. Concerning of soil CEC, as shown in Table ( 4), the results indicated that the soil CEC significantly increased with increasing the application rates of all treatments compared with control in both seasons. The highest mean value of CEC (31.50 meq 100g -1 soil) was obtained from the plots treated with 7.5 ton compost + 7.5 ton vinasse fed -1 compared with other treatments and control. These results are due to relatively high contents of organic matter and its effect on soil chemical and biochemical properties. Similar results were obtained by when they applied beet vinasse to soil. This increase in exchangeable cations is of great importance because they increase the soil nutritious reserves, Tejada, et al. (2007) .
In regard to the exchangeable sodium percentage ESP, data in Table ( 4) showed that, the soil ESP significantly increased with increasing of application rates of vinasse alone compared with other treatments and control. The highest mean values of ESP (20.21 and 18.30 %) were obtained in the plots treated with the vinasse alone at rate 7.5 ton fed -1 and 5 ton fed.
-1 , respectively compared to other treatments. These results may be due to that vinasse contains a high concentrations of sodium. These values are higher than the sodicity level 15 of ESP, (Richards, 1973) . While the plots treated with the compost alone or added with vinasse gave lower values of soil ESP than the sodicity level, but it was slightly higher than control compared with vinasse treatments, these results are in agreement with those reported by .
Soil available content of NPK
Regarding the availability of NPK in soil in both seasons, data in Table (5) indicated that the application of all treatments significantly increased the soil available contents of N, P and K after the two growing seasons compared with control and reached their maximum values in the plots treated with the compost alone and its combination with vinasse at high application rates.
The highest mean value of available N (137.84 ppm) was obtained in the plots treated with the compost at rate 7.5 ton fed -1 followed by the plots 1.15  1.12 17.23 18.15 17.69 10.48 10.04 10. 1.10  1.20  1.15 27.95 26.83 27.39 13.01 13.14 13. , respectively, compared with control. These results may be due to the suitable C/N ratio in the compost, (Table 2) which has great effect on the soil available nitrogen, Abdel-Wahab et al.,(2005) .
In regard to soil available P content, data in Table (5), show that the highest mean values of available P (25.49 and 22.32 ppm) were obtained from the plots treated with 7.5 ton fed.
-1 compost and 7.5 ton compost + 5.0 ton vinasse fed.
-1 , respectively. The availability of P is affected by a complexity of factors including the pH of the soil. In this respect, the application of compost alone and in combination with vinasse had positive impact on lowering pH values than the control, (as shown in Table 3 ) and thereby increase the concentration of available phosphorus in soil, Lalljee (2005) .
Concerning the soil available K content, data in Table ( 5) indicated that the application of all treatments significantly increased the mean values of available K and reached their maximum values (181.8 and 17.05 ppm) in the plots treated with 7.5 ton compost + 7.5 ton vinasse fed.
-1 and 7.5 ton compost + 5.0 ton vinasse fed.
-1 , respectively. Tables (6 and 7) indicated that, except vinasse treatments, the mean values of plant height and dry yield in the three successive cuts, of the two seasons, significantly increased with increasing the application rates of the compost and their combination with vinasse compared to control. It is clear from Table (8) that the plots treated with 7.5 ton compost alone and 7.5 ton compost + 5.0 ton vinasse fed -1 gave higher average values of plant height and dry yield than those obtained with the other treatments. The average relative increments of plant height and clover dry yield of three cuts in two seasons were 57.41 and 55.34 % for the plots treated with the compost 7.5 ton fed.
-1 and were 45.28 and 47.57 % for plots treated with compost 7.5 ton fed.
-1 + vinasse 5.0 ton fed. -1 respectively, over the control.
6,7
Table(8): Average values of three cuts of plant height and dry yield of
Egyptian clover (two seasons).
These direct effects of these treatments in increasing clover yield parameters could be explained through its favorable role on soil water retention and maintenance of nutrients, which in turn enhanced translocation efficiency of the clover plants. These results support those obtained by Bardran (2002) ; Badawi (2003) and .
On the other hand, the vinasse addition alone gave lowest mean values of plant height and clover dry yield of the three successive cuts, in both seasons, compared with other treatments and control. The average values of Egyptian clover yield parameters were negatively affected in the plots treated with highest application rate of vinasse (7.5 ton fed.-1) and were lower than those obtained under the control treatment. The average relative decrease of plant height and clover dry yield of the three cuts in two seasons were obtained in the plots treated with vinasse at rate 7.5 ton fed.-1and were 23.45 and 12.62 % respectively, lower the control. It can be stated that, these results is due to the effect of either vinasse alone, compost alone and / or their combinations on the soil physical and chemical properties, Similar results were obtained by Tejada and Gonzalez (2006) ; Alba (2001) and . Total NPK content:
The mean values of total contents of N, P and K in the three cutting of Egyptian clover, in both seasons, are shown in (Table 6 and 7) . The data show that, except vinasse treatments, the total contents of N, P and K in the shoots of clover plants significantly increased with increasing the application rates of the compost alone and its combination with vinasse compared with other treatments and control. In this respect, the plots treated with 7.5 ton compost and 7.5 ton compost fed.
-1 + 5.0 ton vinasse fed.
-1 give the highest mean values of total N (3.70 and 3.62 %) and P (0.59 and 0.57 %) content, in the third cut, compared to other treatments and the control. The highest mean value of total K (4.54 %) content was obtained from the plots treated with 7.5 ton compost + 5.0 ton vinasse fed.
-1 compared to other treatments and the control. These results were consistent with those obtained by Mekail (1998) who mentioned that composted materials were considered as the major source of both available macro and micronutrients in appropriate amounts. On the other hand, Table (6 and 7) show that, total contents of N, P and K significantly decreased with increasing the application rates of vinasse. The lowest mean values were observed in the first cut through both seasons and are 2.44 % for N, 0.21 % for P and 2.17 % for K for the plots treated with the high rate of vinasse (7.5 ton fed.
-1 ) and they were lower than those obtained for control. Several studies reported that the application of vinasse to the soil, especially at high doses, negatively affect soil physical properties as well as nutrient uptake, and crop yield and quality, Tejada and Gonzalez, (2006) and .
CONCLUSIONS
It could be concluded that the applications of rice straw compost alone at rate of 7.5 ton fed.
-1 to a sandy clay loam soil resulted for improvement in some soil physical and chemical properties as well as for the production and nutrient contents of Egyptian clover.
The application of vinasse at high application rate (7.5 ton fed.
-1 ) to the soil caused a negatively effect on soil physical properties and Egyptian clover yield parameters. This negative effect of vinasse may be due to its nature.
An opposite trend was observed when the application of vinasse with rice straw compost at application rate 7.5 ton of compost + 5.0 ton of vinasse fed. 
